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METHOD AND APPARATUS FOR GUIDING INTERSECTION 
IN NAVIGATION SYSTEM 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The • present .invention relates to . a navigation system, 
and. more particularly, to a method and apparatus for guiding an 
intersection, which is capable of efficiently creating an arrow 
that indicates . an intersection turn guide.. 

Description of the Related, Art 

[0002] Various kinds of vehicles, such as vessels, airplanes 
and' automobiles, widely -.use a navigation system or a global 
positioning- system . (hereinafter, referred to as a GPS) installed 
therein in .order to- check current positions and moving speeds 
thereof or to determine moving routes thereof . 

[0003].. Recently,, research and ' development on apparatus for 
vehicles have been .made' increasingly and various products are 
•commercially available. 

[0 004]. Particularly, there .' has .. been provided a full 
.navigation system in • which. .a . positipn of a ' vehicle is displayed 
on a map to thereby: guide a vehicle to a recommended route. 



According to the full navigation system, a current position of a 
vehicle is calculated using information received from a GPS 
satellite and then displayed on a map. 

[0005] Additionally, the full navigation system provides a 
driver with various information necessary for a driving of the 
vehicle, such as a driving direction of the vehicle, a distance 
to destination, a current , moving speed of the vehicle, a route 
previously set by a driver, an optimum route to a destination, 
and the like. 

[0006] The full ■ navigation .system receives a radio wave 
indicating latitude, longitude' and altitude from a GPS satellite, 
Calculates a current position of a vehicle, and visually or 
audibly provides a driver with a map information including the 
current position of. the vehicle. 

[0007] Generally, .the "full navigation . system is provided with 
•a GPS receiver for receiving a radio wave from a GPS satellite 
and calculating a coordinate of a current position, a sensor unit 
.including a Gyro sensor • and a speed sensor for sensing rotation 
angle and speed of each "vehicle, and a storage unit for storing a 
map data. 

[0008] However, since the full navigation system according to 
the related art displays only - a position of a vehicle on a 
digital map displayed on a screen, a driver who is unskilled at 
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the map or does not make out the map quickly has difficulty in 
finding a desired destination. 

[00 09] Additionally, a concentration on the driving is 
degraded due to a complicated manipulation, eo that an accident 
is caused. 

[0010] Meanwhile, ' in addition to the full navigation system, 
•a turn-by-tuni (TBT) * navigation- system that guides a route by 
using a turn-by-turn, comes to the market. 

[0011] In a route guidance graphic user interface (gui) of 
the TBT navigation ' system/ a basic and important function is an 
arrow indicating a direct ion - 

[0012] The conventional . route guidance is carried out using 
arrow images of - go-straight , turn-left, turn-right and U-turn 
shapes- However, this method does not satisfy situations of 
actual intersections connected- at various angles . 

[0013] Particularly, in case a simple guide arrow image alone' 
is used to. guide an intersection in which angles between roads 
are small r a driver may be ' more confused because the driver does 
not -distinguish a desired road from the roads. 
•■ [0014] PIGs. 'iA to ic are exemplary views of guide arrows for 
an approach road in case a pattern of an intersection is dense in 
the conventional TBT navigation .system. 

[0015] FIG. 1A shows a simple pattern of an actual 
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intersection in which all roads are connected to the approach 
road, in case a vehicle approaches. As shown, the roads are 
connected to the approach road at various angles, and 
particularly, angles between a desired departing road and 
adjacent roads are small. 

[0016] Accordingly, as 'shown in - FIG. IB, in case the 
conventional TBT navigation system performs a guidance of the 
•intersection by using only the stored arrow images of go-straight, 
turn- left, turn-right and U-turn shapes, the driver may approach 
not the desired departing road but one of the adjacent roads at 
the intersection because the arrow image is not matched with the 
desired departing road. In' other words, as shown in FIG. 1A, the 
roads connected to the approacb. road which the vehicle approaches 
are; stretched in four 1 directions, and ' the desired departing road 
Is at an angle of about - 210° from' the approach road in the 
.counterclockwise direction- ' Therefore, as shown in fig. ib, in 
case' the road is guided using the simple arrow image, the turn- 
. left arrow image that is most .similar to. the desired departing 
.road is used .to indicate . a direction of the desired departing 
road. 

• LOO'17] In this case, however, the * driver may be confused at 
the turn because- an image Of the desired departing road is very 
. different " from the arrow image. 
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[0018] Even if the conventional TBT navigation system stores 
various guide arrow images in preparation for many possible cases, 
it is impossibl-e • to display accurate images' of all actual 
intersections since, there . is ' a • limitation • in performance of the 
•guidance of the intersection due* to a characteristic of a vQhicle 
information terminal . . 

[0 019] Additionally, the- conventional TBT navigation system 
is very inefficient because the method of displaying the turn 
image to guide the- vehicle, to the departing road at the 
intersection uses a large capacity of memory. 

[0020] It is : assumed that the arrow shown in PIG . 1C can 
■represents free angles- in this case, when only the guide arrow 
having free angle is. displayed, • the driver, may incorrectly 
determine the' desired .departing road if the' approach road and the 
departing roads connected thereto are dense with each other. 

[0021] FIG- -2. is-' an .exemplary ..'view of a traffic information 
.service iri the conventional navigation- system, ' in which"* only an 
intersection turn ■ guide arrow .is created to guide a vehicle to a 
recommended route.' . 

[0022] If the - driver selects a traffic ..information service 
' through a manipulation, of the' navigation system and inputs a 
desired destination, an' arrow .and other traffic information for 
guiding the driver to the desired destination are displayed. . 
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[0023] A name and direction 110- of the intersection e.g., 
JEIL LIFE crossroad, is. display on an upper portion of a screen 
100 of the- navigation ; system,. ' arid' • an ■ .intersection' turn guide 
.arrow image 12 0 is displayed- on a .middle " portion. A remaining 
distance 130 ro an intersection turn, branch point, a remaining 
distance 140 to "' a desired destination ■ and a time- ISO required to 
reach the destination are* displayed on . a right side of the 
intersection - turn- guide " arrow image- 12.0. A road name 160 and a 
driving ■ direct iqh/GES.; reception- 170 . are displayed on a lower 
portion of the' screen 100 . ■ 

■.. [0024] According . to the • navigation system constructed as 
above/ however,' 'in - case - the. -intersection turn guidance to the 
destination is displayed using .the arrow image, the driver may be 
confused when determining, the. desired departing road at the 
intersection since 'there is a- remarkable " difference between the 
arrow , image and the' actual- departing road. 

■' [0025] • Further, ■ although the guide arrow images matched with 
the actual intersections, are stored in* preparation fpr many 
possible cases,- the ' navigation system • has a problem that its 
capacity is limited due to., its- .characteristic . . 

. . SUMMARY OF THE INVENTION 
• . [0026] .Accordingly/, the- present invention ' is directed to a 
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method and apparatus for guiding an intersection that 
substantially obviates one .or more problems due to limitations 
and disadvantages of the related art. 

• [0027] It is an object * of the. present invention to provide a 
method and apparatus for guiding an intersection in a ' navigation, 
system, which is capable of efficiently creating an arrow rapidly 
when a vehicle approaches -an approach- road. 

[0028] It is another object of the present: invention Co 
provide a method and apparatus for guiding an intersection in a 
navigation system-, in which a visuality is improved by displaying 
a simplified shape of .the intersection together with an arrow 
having free angle*. 

[0029] Additionally advantages, objects, and features of the 
invention will be set- forth, in part in the description which 
follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be 
learned from practice of the . invention^ The objectives and other 
advantages of the invention may " be realized and attained by the 
structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[003 0] According to .a preferred embodiment of the present 
invention, a. method .for. guiding an intersection includes the 
steps of : checking an' intersection network to create a 
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predetermined intersection based on a vehicle position 
information; creating a turn guide arrow to be displayed on the 
intersection; and simultaneously displaying the intersection and 
the turn guide arrow created thereon. 

[0031] Th£ Step of creating the predetermined intersection 
includes the steps of : calculating an approaching angle of an 
approach road that the vehicle approaches, departing angles of a 
difference of departing roads" connected to the approach road, and 
angles between the approach road and the difference of departing 
■roads from a predetermined set .direction; vertically placing the 
approach road; arid representing the difference of departing roads 
according to the calculated angles between the approach road and 

• the departing roads from the approach road placed vertically. 

[0032] The step of. creating the turn guide arrow includes the 
steps of: arranging a basic arrow, -the basic arrow being 
providing with a lower body, a center circle, an upper body and a 
head,- if a vehicle is guided by selecting one Of the departing 
roads, calculating a" rotation angle by using the angle between 
the approach road and the selected departing road; and rotating 
the upper body and- the head" according to the calculated rotation 
angle. 

[0033] According to another embodiment of the present 

• invention, an apparatus- for guiding an intersection includes: 
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means for checking an intersection network to create a 
predetermined intersection based on a vehicle position 
information; means for create a turn guide arrow to be displayed 
.on the intersection; and . means for simultaneously displaying the 
intersection and the turn guide arrow created thereon. 

[0034] According to • further another embodiment of the present 
invention, a navigation .system* includes: means for storing data 
necessary to create an intersection; means for storing a basic 
arrow data; a memory storing a 1 coordinate of an arrow for 
indicating a direction- ' and a trigonometric function table; a 
central processing unit . tor guiding an intersection with a turn 
guide arrow by uBing . the 1 data necessary to create the 
intersection, the basic .arrow data and the trigonometric function 
table; ■ and means, for' displaying .the .intersection with the turn 
guide arrow, wherein the central processing unit includes : means 
for checking an intersection ' network, to create* a predetermined 
intersection based on a vehicle position- information, the vehicle 
position information being .extracted from the data necessary to 
.create the intersection; and- means for creating the turn guide 
arrow* to be displayed' on the created intersection. 

[00353 It is to be understood that, both the • foregoing general 
description' and the. following detailed description of the present 
invention are - exemplary . - 'and explanatory and are intended to 
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provide further explanation of the present- invention as claimed. 

BRIEF -DESCRIPTION OF THE DRAWINGS 

[0036] The accompanying" -drawings., .which are included no 
•provide a further 'understanding of the present invention and are 
incorporated in and constitute .a ' part' of this application, 
illustrate, embodiment (S) ' of the. present, invention and together 
with the description . serve to explain the principle of the 
present invention ; ' In - the- drawings : 

• [0037] FIGs. 1A to 1£* are exemplary views- of guide arrows for 
an approach road in aase a pattern of an intersection is dense in 
a conventional TBT navigation system/. 

[003-8] FIG. 2 is an 'exemplary view of a traffic information 
.service in a conventional .' navigation system, in which only an 
intersection turn guide arrow is created to guide, a vehicle to a 
recommended route;' 

[0039] FIG. 3' is a" block diagram of a TBT navigation system 
according to the present . invention; 

[0040] FIG- 4 is a flowchart showing a method for guiding an 
intersection in a TBT. navigation- system according to a preferred 
embodiment, of the present invention; 

[00*41] FIG;' '5 " is* /an exemplary view ■ showing ' a method for 
calculating angles' between -roads of an intersection/ ' ■: 



[0042] fig . 6 is . an exemplary view showing a process of 
creating an intersection in a simplified shape; 

[0043] pig. 7 is' a- view' 6f an intersection created through an 
intersection simplifying proceas;; 

[0 044] FIGs. 8A- to 8C are views showing a process of creating 
a turn guide arrow; 

, [0045] FIG . 9 is an 'exemplary view showing a display of an 
intersection together ■ with; a : turn guide arrow; and 

[0046] FIGs . 10A. to- 10D are exemplary views showing an 
application of various .actual intersections in a guidance of an 
intersection according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0047]" Reference will, now be made in detail to a preferred 
.embodiment of the present, invention with reference to the 
attached drawings. 

.[0048] FIG. 3 is a- block diagram ■ showing a construction of a 
TBT navigation system 'according to the present invention. 

[00493 Referring to FIG. '3, the TBT navigation, system o£ the 
present invention includes ' a MAP database 200 for storing data 
necessary -to create an.' intersection, a graphic library 210 for 
storing a basic arrow data, a memory.. 220 for storing a 
trigonometric function" table and ' a coordinate of an arrow 
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indicating a direction, a central processing unit 230 for 
creating a turn guide arrow" to guide an intersection by using a 
basic function of the navigation, the basic arrow data and the 
trigonometric function table, and a screen display unit:. 240 for 
displaying the intersection together with the turn guide arrow. 
Additionally, a position tracking system 250 transmits a current 
position information to the central processing unit 230, in which 
the current position information is. obtained using data provided 
from a GPS satellite. 

CO 050] Like other navigation systems, the central processing 
unit 23 0 ■ determines a guide .target based- on the vehicle position 
information extracted from the data' necessary to create the 
intersection, and also checks ' an intersection network to create a 
predetermined intersection, thereby creating the turn guide arrow 
to be displayed on the created intersection. 

[0051] The MAJP database 2 00 stores the data which is 
necessary to create, the intersection and provided from the GPS 
satellite, . e .g. , the vehicle position information. An operation 
of. the TBT navigation system ■ constructed as above will be 
described below. 

[0052] The central processing unit 230 uses a radio wave 
received from the GPS satellite through the position tracking 
system 2 50 to extract the data necessary to create the 
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intersection, and then stores the extracted data into the MAP 
database 200. 

• [0053] At this time, .if the driver inputs a destination, the 
TBT navigation system guides ■ an optimum road which enables the 
•driver to reach the' destination at the shortest time. 

[0054] In order • for this, the . central processing unit 230 
•checks an approach road which the .'vehicle approaches and a 
difference of departing ' roads connected to the approach road toy 
using the data necessary to create the " Intersection. 

[0055] In this .manner, if the" approach road and the 
difference of departing roads are checked for the purpose of 
creating the intersection, .an approaching angle of the approach 
road, departing angles of the departing ' roads , and angles between 
the- approach road and the departing roads from a direction of tne 
due 'north are calculated. ■ At this time, the approach road, the 
departing angles and the angles between the approach road and the 
departing roads exits in a range between 0° and 3 60° with respect 
to the direction of the due. north. 

[0056] The central processing unit 230 places the approach 
road vertically and' then represents . the difference of departing 
•roads in reference of the vertically placed approach road 
according to the calculated "angles between the approach road and 
the departing roads' to thereby create one intersection. At this 
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time, the approach r.oad and the departing roads can be 
represented according to the trigonometric function values that 
..are calculated using the trigonometric function table that is 
stored in the memory 220. Accordingly, the created intersection 
is represented in a simpler . shape.. • 

[0 057] The sxaphic library 210 includes a lower body, a 
center circle, an upper body and a head, line widths of which are 
adjustable, and colors that make • it possible to distinguish them 
from each other. 

10058] The central processing unit 23 0 arranges the basic 
arrow data according to the approaching' angle, in which the basic 
arrow data is configured with the lower body, the center circle, 
the upper body and the head, all of . which are included in the 
graphic library 210. 

[0059] At thi.s time, in case one' of the departing roads is 
selected and guided as . a \ shortest route, a rotation angle is 
calculated using the angle between- .the. approach road and the 
selected departing . road. • Then, the basic arrow data, 
■specifically the. upper body . and . the- head, are rotated according 
to ■ the calculated rotation angle to ■ • thereby create an 
intersection /turn' .gui.de' arrow.- At this time, the turn guide 
arrow . is placed on . ■ the . selected '. departing road of the 
intersection. The • turn guide arrow and'- all roads of the 
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intersection must be formed with the .same color, 

[0060] The central*' processing unit- 230 simultaneously 
displays the created intersection and the turn guide arrow 
created thereon „ . . 

[0 061] Hereinafter, -a method for guiding the intersection in 
■the TBT navigation system constructed 'as • above will be described. 

[00.62] FIG. 4 is' a flowchart showing a method for guiding the 
intersection iii the ' TBT. navigation ■ system according to a 
preferred embodiment . of the' present' invention. 

[0063] Referring ' to .FIG. 4, .an intersection network is 
checked based on a vehicle position information. In other words, 
an approach road which- the vehicle approaches and a difference of 
departing roads connected to the approach road are checked. Then/ 
the approaching angle of the. approach road/ the departing angles 
of the departing' roads/ and the -angles between the approach road 
and the departing roads are calculated .fsroo) . 

■ [00643 FIG. 5 is an exemplary view showing the process of 
calculating the angles of the- roads 1 configuring the intersection - 

[0065] Referring to FIG. 5, the • approaching angle Q x , the 
departing • angle 9 2 .and the angle 9. between' the approach road and 
.the departing road are calculated, with* respect to the due north- 
Here, the calculated -angles exist, in a range between 0° and 360° 
in- a counterclockwise- direction- ■ 
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[0066] The approach, road has the approaching angle of 30° 
•with respect to the- due north in a counterclockwise direction, 
and the departing roads CD,. .© and © have the departing angles of 
110°, 210° and 260° with respect -to the due north in a 

. counterclockwise direction, respectively. 

[0.067] Accordingly., the. angle between the approach road and 
the departing road CD i s about 8 0°, the angle between the approach 

'road and the- departing road 0 is about 180% and the angle 
between the approach. road ahd. the departing road (3) is about 230°. 
In other words, assuming 'that, .the approaching, angle of the road 
which .-the vehicle approaches is.Gi with respect to the due north 
and the departing .angle .of .the road which the vehicle departs is 

02/ the angle 0 between the approach road* and the departing road 
is calculated as follows : •■ 

[0068] 0 = © 2 - 

"[0069] Here, the angle. 0 becomes a positive number when the 
departing angle 6 2 is larger than the departing angle 6 X , and the 
angle 0 becomes a negative number when 'the departing angle ia 
larger than the departing, angle 8 a .. ' 

[0070] Particularly, since, the calculated- angle 0 is needed to 
represent the intersection .in a Simplified shape and also create 
the intersection turn guide arrow, it • can be stored together with 
the approaching angle and the departing angle. 
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[0071] Then, after the" approach road is vertically placed, 
the difference of departing roads are .represented in reference of 
the vertically placed approach ; road according to the calculated 
angle 9 to thereby create . one intersection (S110) . At this time, 
the created intersection can be displayed on a screen. 

[0072] Here, when . representing the difference of departing 
roads, a trigonometric function value of the angle © is obtained 
using the trigonometric . function table and the difference of 
. departing ■ roads are ' rotated according to the trigonometric 
function value, 

[0073] FIG. 6 . is , an exemplary view showing the process of 
creating the intersection in a simple shape. 

[0074] As shown, the , intersection guidance in the TBT 
•navigation system performs a heading up by placing the approach 
road vertically and it is 'used as a standard in a representation 
of other roads. In-" other words,, the approach road having a 
predetermined angle from the due north is placed on a vertical 
line, and each road is ' represented using the angles between the 
approach road and each road. 

[0075] At this time, & width of each road is identical and 
each road is represented with straight lines each having 
predetermined width, .in order to minimize the number o£ points 
. (coordinates) , that is, straight- lines each having a start point 
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and an end point. 

[0076] First, the approach road is placed vertically, and the 
• departing road is rotated' by the angle Q around the center of the 
intersection. 

[0077] A start point of a straight line having a width and 
representing the approach, road is macched with the center of the 
intersection, and an end point of a straight line having a width 
and representing the departing road is matched with the center of 
the intersection. Thereafter, the trigonometric function table 
stored in the memory 22 0 .is used to obtain a coordinate value of 
a trigonometric function .. with respect ■ to the angle between the 
approach road and the departing road. A coordinate of the start 
point of the departing road is moved according to the obtained 
coordinate value. At this .time, since the start and end points 
.of the approach road or the 'start and end ' poinrs of the departing 
road are a. relative concept, -they can be replaced with each other 
and rotated. 

[0078] A gap between the approach road and the departing road 
due to the rotation is . filled by placing a circle, whose diameter 
is identical, to the width of the road, on the center of the 
•intersection. 

[0079] In this manner, • the intersection can be configured 
with the departing roads (D and ® rotated by the angles between 
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the approach road and* the departing roads, 

[0080] FIG. 7 is a view " of the intersection that is 
.completely created ■ through the simplifying process. 

[0081] As shown, the departing roads (5), (2) and (§) are rotated 
iii a counterclockwise direction with respect to the vertically 
headed-up approach road euch that they are formed spaced, apart by 
the angles between the- approach road and 1 each road. At this time, 
the color of each road is identical to that of the center circle 
of the intersection. 

• [0082] Then, the basic arrow data provided with a lower body, 
a center circle, an .upper body and a head are arranged in a 
direction of the approach ' road (S120) . Here, an end point of the 
upper body is matched with a start . point of the lower body. 
Additionally, a center, of. the center circle, whose width is 
identical to those of ■ the upper body . and the lower body, is 
matched with a center of the 'basic arrow data, so that a gap 
' occurring due to the rotation can be filled. 
. [0083] FIGs> 8A to 8C are views showing a process of creating 
the turn guide arrow.' 

• [0 084] PIG. 8A is* a view showing each component of the basic 
arrow data. The basic arrow data includes the head, the upper 
body, the lower body .and. the- .center ' circle . At this time, for 
the purpose of .minimization in the number of points used for the 
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rotation, the upper body and the lower body, which are the 
straight lines having, predetermined width, are represented using 
•only the' start point- and the end point! ' The center circle has a 
diameter identical to . -the width of' the straight lines which 
configure the upper body. 1 .and the lower body. The head is 
represented with a triangle' having three points. 

[0085] Accordingly, as shown in, FIG. 8B, the end point of the 
upper body and the start point of . the lower body are matched with 
each other, .and- a center of a lower ' side • of the triangle is 
matched with the start .'point of the upper body. Additionally, 
•the center of the basic arrow data is matched with the center of 
. the center circle having the diameter, identical to each width of 
the upper body and the lower body, so that the gap due to the 
•rotation can be filled. • 

[0086] If the .basic arrow data is arranged according to the 
direction of the 'approach, road, the rotation angle r is 
calculated ' using, the angle • Q, with respect to the desired 
• departing road ■ (S13 0.) . . .At -this time, since the basic arrow data 
of FIG. SB is in a state that the upper -body is already rotated 
by 180°, the rotation angle -r' can be an angle obtained by 
subtracting 180°' from, the angle 6 with ' .respect to the desired 
•departing road. .For example, in case, the angle 9 between the 
approach road and. the ' " desired departing road <D is 23 0°, the 
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rotation angle can be' 50°. which is calculated from (230°-i80°) . 
Accordingly, the upper body and the head of the basic arrow data 
are rotated from . their . original positions by 50°" in a 
counterclockwise direction, • 

[0087] Meanwhile, it ■; is. . determined whether or not the 
calculated rotation • angle- i© ■ positive (S140) . If the rotation 
angle is negative, 360°* is added to the calculated rotation angle 
to thereby make the negative rotation angle to a positive number. 
.In other words, all of .the calculated rotation angles must be a 
..positive number. -When referring to. the trigonometric function 
table, ^angles" are- used' as an index. These angles must exist in 
.■a range between 0° and .360°; as the positive number. 
; [0088] . The upper body-' and. the head .-of the basic ' arrow data 
are rotated ' according'' to .fhfe calculated rotation angle. (8160). 
..•.[0089]; - .fig. BC' is a View of - the completed intersection turn 
guide- arrow, As shown,, the, upper .body.' and the ' head are rotated 
by; the- rotation angle '.r in : a' . counterclockwise direction, and the 
Ipwer- body of / the turn' guide' arrow, is matched* with the direction 
df .the approach road. -.The' upper body . and ■'tiie' h£ad are matched 
•with the direction, of the desired departing road.- At this time, . 
it" is desired - that .the .colors • of the" head-, .the upper ' body, the 
center- circle, 'and /the lower- body, which configure .the turn guide . 
• arrow, are identical- to" each other: 



[0090] Then, tlie .center of the created turn guide arrow is 
■ matched with that of the created intersection (S170) . 

10 091] The intersection having the turn guide arrow is 
displayed on the screen at the same time (SI 80) . 

[0092] . FIG. 9 is an exemplary view- ' showing the displayed 
.intersection having the turn guide arrow. 

[0093] The approach road, of the intersection and the lower 
body of the turn guide arrow must be matched with each other. 
The "matching" does not .means that the width arid the length are 
matched, but means that the. lower body of the turn guide arrow is 
displaced on the vertical line like the approach road, which is 
.matched on the vertical line, and the end point of the lower body 
(i.e., the center of the- turn guide arrow) is matched with the 
center of -the intersection. Further,.- the color -of the 
• intersection must be matched .with that, of the turn guide arrow, 

[0094] According to the TBT navigation system of the present 
invention, the turn guide arrow can .provide the route from the 
approaching to the desired departing so as to enable the driver 
to - correctly drive the .vehicle to the destination. 

[0095] FIGs. 10A to 10D are exemplary views showing an 
application of various actual intersections in the intersection 
guidance according to the present invention. 

[009 6] FIG. 10A illustrates a first example of the 
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intersection guidance according tc the tbt navigation system of 
Che present: invention, in case the vehicle approaches and turns 
right at a three-forked rpad. as shown, the turn guide arrow 
indicates that the vehicle- must turn right toward a northeast 
departing road by about ' ia 0 " from the approach road in a 
counterclockwise direction. 

[00973 FIG. iob. illustrates a second example of the 
intersection guidance according to the tbt navigation system of 
the present invention, in case the vehicle approaches and turns 
left at a three-forced r6ad. As shown, the turn guide arrow 
indicates that the vehicle, must turn left toward a southwest 
departing road by about' 290° from the approach road in a 
•counterclockwise direction.. 

[0098] fig. ioc • illustrates a third example of the 
intersection guidance according to the TBT navigation system ©£ 
the present invention, in case the vehicle approaches and turns 
left at a crossroad. as shown, the turn guide arrow indicates 
that the vehicle must- turn left, toward a northwest departing road 
by about 23 0° from the approach road in a counterclockwise 
direction. 

• [0099] PIG.. 10D illustrates a fourth example of the 
intersection guidance according to the . tbt navigation system of 
the present invention, in case the vehicle approaches and turns 
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■obliquely left at a three -forked road. As shown, each of two 

departing roads connected with the approach road are formed 

densely. At this time, the turn guide arrow indicate that the 

vehicle must turn obliquely ' left toward a northwest departing 

road by about 190" from :the approach road in a counterclockwise 
direction. 

[00100] Like the various • intersections (e.g., the three-forked 
road or the crossroad) ] " shown . in FIGb. ioa to 10D, the 
intersections having various angles may exist actually. 
• Additionally, the yisuality. can . -be . remarkably improved by 
simultaneously displaying- the multi -.angle intersection turn guide 
arrow, which has high visualisation, and the .simplified shape of 
the actual intersection. 

[00101] as described above, according- to the method and 
apparatus for guiding, the intersection' in the navigation system, 
the intersection is created and displayed together with the 
rotate guide .arrow when . guiding the • vehicle .to the destination, 
thereby providing the drive, with the . guid.ance having an improved 
visuality so as to enable the vehicle to turn correctly. 

[00102] According to the method and apparatus for guiding the 
intersection in the navigation system, of the present invention, 
when creating the intersection guide arrow and the intersection, 
the number of points used' to rotate a straight line, a polygon 



24 



and a circle, all of which have their widths , are minimised. By 
using the trigonometric * coordinate values obtained from the 
indexes of the trigonometric function table according to the 
rotation angles, the calculation amount is minimized so that the 
intersection guide arrow having, free •angle--' and the shape o£ the 
intersection can be created more rapidly. Therefore, the driver 
can check the approaching and the turn at the intersection as 
■rapid as possible-' 

[00103] Since the intersection and tie turn guide arrow can be 
created through the minimum' 'calculation amount, the present 
invention is applicable to vehicles, vess.els and airplanes as 
well as small -capacity terminals . 

■ [00104] It will be apparent' ' to those- skilled in the art that 
various modifications and variations; can be made in the present 
.invention. Thus'/ ' it is- ..intended, that the present invention 
covers the modifications and. variations of this invention 
provided they come ' within "the scope of the appended claims and 
their equivalents. 
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